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Abstract 
Ways of teacher training and content of the disciplines on the one hand, and the ability of teachers to systematically 
and comprehensively update submitted to the curriculum, on the other hand puts on the current teacher of the large 
professional and subject-didactic demands. The current approach to teaching, modern methods and procedures focus 
on a proactive approach. Teaching and learning activities, today, in most cases, supported by modern information 
and communication technologies to lay emphasis on innovative practices, which are close to the current young 
generation and allow it to better handle quite a vast area of knowledge, knowledge and skills. This concept in the 
functions of education, but today requires re-conceptualization, i.e. changes in the areas, which sets the barrier. 
The article deals with the identification of the ways to solve these problems, for example, in changing the way of 
teaching with the use of the general perception that they are the natural science and technical subjects in comparison 
with by considered to be practical, useful and promising. The problem is that it is the pupils considered to be 
challenging and they believe that their study is a necessary prerequisite talent. Research has proved that a certain 
role is also played by the incentive of the action of the teachers. It is therefore necessary to motivate teachers to try 
to stimulate the interest of pupils. 
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1. Introduction 
The current approach to teaching, modern methods and procedures focus on a proactive approach. Teaching and 
learning activities, today, in most cases, supported technologies, and in particular the modern information and 
communication technologies to lay emphasis on the for innovative procedures, which are close to the current young 
generation and allow you to better manage even a relatively extensive area knowledge, knowledge and skills. This 
concept in the functions of education, but today requires re-conceptualization, i.e. changes in the areas, which sets 
the barrier:  
• in the education system;  
• in the interdependence of the elements of the education system;  
• in personal development;  
• in preparation for a job. 
As the goal is generally accepted pursuit of efficient education of the current young generation at all educational 
levels so as to possess the knowledge and skills necessary for personal and civic life in modern society and to give 
them their education at the same time it has helped to a good application of the current and future labor market. On 
this vision built the strategy should be touching the pupils and students at all levels of the school system from pre-
school to after tertiary education, and the need to ensure that the educational system in general (Ministry of 
education CR - 1, 2010) :  
• create a safe and stimulating environment and encourage children, pupils, students and other participants in the 
education of the learning during the whole life;  
• allow the entry of children into pre-school education from the lowest age and early intervention in particular, it 
supported the participation of children from disadvantaged backgrounds;  
• ensures good availability and accessibility of all levels of schools for all social groups; 
• does not allow the formal differentiation of the educational paths at lower levels of education;  
• especially at lower levels of the educational system is focused on the development of fundamental knowledge, 
skills, abilities and attitudes, by means of which pupils will be able to establish another, specialized education; 
• supported an equal chance to make the transition to tertiary education from all types of secondary education;  
• on the basis of knowledge of the needs of the labour market formed the basis for the long-term employability 
of graduates and the conditions for easier transition to the labour market of those parts of the education system, 
their pupils and students for the immediate application of the preparing;  
• supported the individual to be able to at any time in the course of your life education supplement, enhance or 
extend (special attention should be paid to the persons with incomplete education of the lower grades). 
 
 
2. Constructivism and its Image in the Preparation of the Future Teachers 
Constructivism is usually seen as: "wide current theories in this sense, it is also interactive theories, which defied 
description of empiricism and nativism. In didactics is one of the dominant contemporary paradigms, dividing into 
several streams“ (Průcha, Walterová, & Mareš, 2001) . 
The basis of constructivism in a professional that means that school practices can be fully identified with the 
process of active construction of knowledge through its own activities, the student and also by sharing knowledge 
with other pupils in a group. According to Nezvalová (2005), the individual is a new experience creates, on the basis 
of past experience and interaction with the surroundings. This will form a self-schema enable the understanding and 
classification of these new facts into the previous structures. For the main starting points can be considered the 
following propositions (Nezvalová, 2005):  
1. Knowledge of the learner, the individual actively constructed.  
2. Learning can be both individual and social matters.  
3. Learning is a process of self-regulation, when each individual learns in a different way and according to their 
own choices with regard to external circumstances.  
4. Learning is a management process that enables a person to understand the world. 
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5. Knowledge is used to organize the world experientially, rather than an objective reality. The aim of learning is 
to lead to the arrangement, the understanding of their own experientially the world.  
6. The reality constitutes an interpretation. The information is absorbed man and penetrate to him through their 
own interpretation.  
7. Learning is socially contextual activity, spill-over resulting from the school environment.  
8. Language plays in the process of learning a substantial role. Thinking takes place in the communication. 
9. Motivation is a key factor in learning. 
Constructivist approach emphasizes that (Nezvalová, 2005):  
• decisive is the active role of the learner;  
• learning is a process of cognitive construction;  
• learning takes place most effectively through active manipulation with objects, their models, etc. ; 
• new learning begins with the updates of the previous understanding;  
• learning evokes the best in the stimulating and complex environment,  
• induction of the major bottlenecks supports the meaningfulness of learning and motivation;  
• social and cultural context is important for the understanding of things and phenomena. 
Ways of teacher training and content of the disciplines on the one hand, and the ability of teachers to 
systematically and comprehensively update submitted to the curriculum, on the other hand puts on the current 
teacher of the large professional and subject-didactic demands. These claims can meet only highly competent 
teacher prepared the principles of modern pedagogy, which include the above-mentioned constructivist approach. 
The demands on the competence of teachers to rise with the growth in the number of disciplines that are 
considered relevant from the point of view of his profession. The teacher must be ready not only professionally at a 
high theoretical and practical level, but must also be a psychologist, because the study (and in particular the study of 
the disciplines of natural science or technical nature) puts on the pupils of the high intellectual and manual claims 
and is on the teachers, as combines motivation and individuality of the pupil. 
Mrs. Vašutová (2001) presents a subject-subject competence as a whole, in the framework of which should have 
a teacher mastered the systematic knowledge approbation field in the depth and the extent appropriate to the needs 
of elementary school, or secondary school, should be able to transform knowledge of the relevant disciplines in 
educational contents, teaching subjects, should prove to integrate interdisciplinary knowledge and implement the 
inter-subject relations, students should be able to search for and process information using modern information and 
communication technologies and should be able to transform the methodology of the knowledge of their field of 
study into the way of thinking of their pupils. The competence of the future teacher will acquire by studying the 
approbation of the study and its methodology, didactics, educational psychology, and computer science. 
With the industry-this competency is closely linked to the competencies of the practical, which stresses the 
specificity of the teaching of science and technical subjects, which is reflected by linking theoretical knowledge with 
practical (experimental) verification of their validity. Therefore, it is as much emphasis on the application nature of 
the various disciplines and the area of the skills of future teachers of technical or natural science-oriented disciplines 
- important ability to separate the application of the theoretical knowledge with the necessary skills. From this point 
of view it is also very important to assign the discipline, linking the doctoral course with a laboratory technique, 
which on the one hand, help teachers develop their own psychomotor skills and on the other hand, gives practical 
rules and alerts on the typical problems in specific experiments. 
Constructivist approach based on the motivated activity by the students of teacher training towards the 
development of their thinking and in the concept of creativity seeks to induce the situations that will actively enter 
into the "response" with preconcepts of the individual. Mostly it is an attempt to trigger a note of the problem, a 
sense of tension between the existing vision and new information or experience. A prerequisite is, however, begin 
the diagnosis of intuitive ideas of an individual of a given phenomenon, and then to provide an experience that lead 
to cognitive conflict with the idea. That was the cognitive conflict has been resolved, the individual must construct 
or find a new solution. Very well this can be applied precisely in the area of the laboratory school of the 
experimental work. In this context, it is an important question of "understanding" - the processes of its creation. In 
the context of constructivism, it is possible to understanding understood as the interpretation of new information in 
204   Cestmir Serafi n /  Procedia - Social and Behavioral Sciences  217 ( 2016 )  201 – 207 
the light of existing knowledge and also as a process during which the individual is mentally construct meaning and 
make sense of it, what knows and what is perceived (Čáp, 2001) . 
Teaching can be successfully implemented only in the conditions of the establishment of a comprehensive 
educational environment, the environment in which the learner or the student can and wants to learn the way to be 
successful, to him, the results achieved in order to motivate for further education. The creation of a comprehensive 
educational environment is essential competencies of the instructor making and expressing his professional expertise 
and is part of the subject-based competences of future teachers. 
In the area of teacher education technically or natural science-oriented disciplines is therefore necessary to their 
preparation based synergy of professional and pedagogical and psychological disciplines. This preparation, when 
linked with the creative experimental work of the student, allows you to optimize the achievement of its didactic 
knowledge of the content of the teaching (Janík, 2008) . A particularly suitable and often used in practice as you can 
in this context be considered by combining the experimental research work with cooperative learning, which, 
according to the Kasíková, (2006) allows you to form groups, which contribute to the higher performance of the 
individual, while his understanding and the possibility of interpreting new information on the basis of previous 
knowledge. Johnson, Johnson and Holubecová (1990, p. 4) define cooperative learning as follows: "Cooperation is a 
joint work to achieve common goals. In the context of co-operative activities with individuals trying to get to results 
that are beneficial both for them and for all members of the group.... cooperative learning is the pedagogical use of a 
small group to enable each student to maximize the results of your learning and at the same time learning all the 
other.... in cooperative learning situations works positive interdependence, to enable students to achieve their goals; 
students realize that they can achieve their learning objectives and only if the other students in the teaching group 
achieve its goal”.  
 
 
3. Constructivism and Inquiry-oriented Teaching 
The term inquiry-oriented teaching is characterized by Papáček (2010) as one of the active activating methods of 
problem of learning when the teacher is transmitted curriculum guide in finished form, but creates a knowledge of 
the way of a solution to the problem and the system asked questions. Stuchlíková (2010) divides an inquiry-oriented 
teaching in several types:  
• confirmatory research question and the procedure are the students provided, the results are known, goes on it is 
own practice to verify;  
• structured research - the question and the possible procedure tells the teacher, the students on this basis, 
formulate explanations of the studied phenomenon;  
• placed research - the teacher gives the research question, the students create a methodical process and 
implement it; 
• open inquiry - students can ask themselves the question, They mull over procedure, carry out research and 
formulate results.  
For the use of inquiry-oriented teaching in technical education, it is important that the inspiration for the whole 
range of the initial problem questions from the pupils and motives compelling is to ponder educators can draw in the 
immediate vicinity - in everyday life. 
Research method is an innovative approach to learning and teaching, which is based on the understanding of how 
pupils learn the natural and technical sciences, and focuses on the core curriculum, which has to be adopted 
(Renzulli, 1986) . Each of the applications in teaching can be divided into student activities and the activities of the 
teacher. Therefore, it is possible to meet in the literature with terms IBSL (e.g. Inquire-Based Science Learning), 
where the terms of student activities, and IBST (e.g. Inquire-Based Science Teaching), where they are the centre of 
attention to the activities of the teacher. The activities of teachers and pupils, but they are closely linked. 
Aside from the different levels of the different activities and we do not distinguish if the degree of influence of 
the teacher in an inquiry-oriented approach to define the following stages:  
• activation of the curiosity of the pupils and increase their interest in scientific problems;  
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• shift from curiosity to education project: encourage pupils to the formulation of what the selected problem is, 
their own words;  
• from the definition of the problem be to schedule an inquiry-oriented project; it also includes defining the steps 
that will lead to the implementation of the project;  
• the implementation of planned project activities;  
• the confrontation of the results with reality; comparison of specific results or outputs with the expected results; 
the individual or collective validation of the results;  
• processing of the conclusions that highlight the knowledge, which have been achieved and, where appropriate, 
to link these findings with other scientific problems;  
• the linking science with ethics, technology, decision making and the choice of the solution. 
 
 
4. Specifics of the Focus of an Inquiry-oriented Work in the Technically Oriented Subjects 
The Ministry of education, youth and sports of the Czech Republic dealt with the issue of the lack of interest of 
pupils on the scientific and technical fields of study - the results of the research, published in the research report "the 
Reasons for the lack of interest of pupils on science and technical subjects" (Ministry of education CR, 2008), have 
shown that pupils make decisions about the future of the profession above all, according to their interest. Therefore, 
there should be teaching natural science and technical subjects such that the interest of the scientific and technical 
disciplines encourage. Also, it was noted that the signs of the subjects have a strong influence on the decisions of the 
fields of further study. Courses focused on the mathematics and physics of the losing candidate among the pupils, 
who of them have the wrong signs. This negative extrinsic motivation can discourage the students before them a 
talent to a scientific or technical fields to take effect. It shows the link between classification and manner of 
teaching. 
As one of the most important ways to solve these problems appears to change the way of teaching with the use of 
the general perception that they are the natural science and technical subjects in comparison with by considered to 
be practical, useful and promising. The problem is that it is the pupils considered to be challenging and they believe 
that their study is a necessary prerequisite talent. Research has proved that a certain role is also played by the 
incentive of the action of the teachers. It is therefore necessary to motivate teachers to try to stimulate the interest of 
pupils. 
Also research TIMSS (Trends in International Mathematics and Science Study) to which the Czech Republic is 
engaging, confirm the decrease in the interest of pupils and students of the natural sciences. For example, in 1995 
rejected the Natural Science 17 % of the surveyed pupils of the 4. years of Elementary school (the answer hate 
accounted for 5 % of the responses), but in 2007, has already rejected the Natural Science 28 % of respondents (of 
which the answer hate accounted for 14 % of the responses). Pupils in 8.classes of Elementary school in 1995 
refused the most consistently physics and chemistry (17 %) and in 2007 were the most rejected again physics (27 
%), then mathematics (26 %) and chemistry (22 %). 
The need to arouse the interest of natural and technical science for pupils is also in the final report of the research 
conducted in 2008, the company Factum Invention "Possible forms of participation of employers in the system to 
support the identification and development of cognitively gifted children (13 - 19 years) in the science and technical 
fields" (NIDM, 2008) . According to this report, companies are feeling the market a distinct lack of technically 
focused talents. Interviewed representatives of the companies believe that this is due to the fact that the system of 
education does not allow developing the talents of the pupils. And most importantly, that gifted pupils lack 
motivation. In the conclusions of the expert commission of the EU Science Education Now (Rocard et al., 2007) - 
Fig. 1., are the ways in which natural science taught in schools, considered to be one of the main causes of flagging 
of interest to young people about their study. Therefore, in all European countries we are trying to change the 
teaching of natural science and technical subjects. Only 15 % of European students are satisfied with the quality of 
science teaching in the school and almost 60 % reported that the teaching of these subjects at the school is not 
sufficiently interesting (Ministry of education CR - 2, 2010) . 
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The promotion of the interest of technical and natural sciences (Ježková, 2009) should build on the natural 
curiosity, here to encourage and develop further. The natural science and technical subjects should not be taught 
only as "the theory of a normal life", but on the contrary, the individual problems should be explained in the context 
of the everyday and familiar situations and in relation with other science subjects (interdisciplinary approach). It is 
considered beneficial, as a way of teaching natural science and technical subjects leads to the development of the 
skills of team work, argumentation, discussion, presentation, use of the mother tongue or the solution of problems. 
An innovative approach should meet the following requirements: 
• emphasis on the active role of pupils;  
• the need to teach the subject in the context of ordinary life; 
• linking of previously learned skills with new information new information with knowledge from other subjects 
(interdisciplinary approach), with the context of the practice in enterprises or with everyday situations;  
• support problem solving skills, discussion, argumentation and team work; 
• individual approach to pupils;  
• the use of practical exercises and experiments.  
A priority objective in doing so is also not fundamentally change the content of teaching or curriculum; it is 
mainly about a new innovative way of teaching. The change of teaching must take place gradually, the best modules 
and is needed on how to educate teachers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Figures from Evolution of Student Interest in Science and Technology Studies – Policy Report; Global 
Science Forum, OECD, May 2006  
(http://ec.europa.eu/research/science-society/document_library/pdf_06/report-rocard-on-science-education_en.pdf) 
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5. Conclusion 
The attempt to link the theoretical and practical part of teaching is often associated with the use of modern tools 
and technologies based on information and communication technologies, including virtual labs on the internet. 
Remote experiments are a implementing modern tool real school laboratory experiments most often controlled 
through the internet i.e. online. These experiments are compared to the classic experiments in the laboratory a total 
of a few of the essential benefits:  
• free access to the "remote" laboratories (anytime, anywhere) ;  
• where the aircrafts are based tools, measuring instruments and other techniques;  
• the opportunity to experiment repeated many times;  
• work with real measuring instruments, with real data;  
• fast processing of graphics data;  
• no risk, there is no danger of injury;  
• can be used for home preparation, distance learning. 
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